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CLAIMS 

[Claim(s)] 

1 . It is 1 0 - 90 mass-percent **** copolymer about **** chosen from ten to 90 mass percent, lower type (II) and 



(III), and (IV) in a basis of lower type (I), and these mixtures. 



(D 



- ~i r~ 




(R 3 ) b j 




(R\ 



-^r@~©T@"" (IV) 





(R 3 )b 



(R 3 )b 



Independently R among an upper type H and C^Cgg hydrocarbyl or S, C 1 -C 20 hydrocarbyl containing N, 0, P, or 
one or more Si atoms, Are C 4 -C 16 hydrocarbyl carbonyloxy and C 4 -C 16 aryl (trialkyl siloxy), or both R 1 on a 
fluorene ring 9-carbon, C 4 -C 20 cyclic aliphatic series structure containing one or more hetero atoms of C 5 -C 2 rj 
cyclic aliphatic series structure or S, N, or O is formed, Independently R C-j — C 20 hydrocarbyl and C 1 -C 20 
hydrocarbyloxy, They are C 1 ~C 20 thioether and C-|-C 20 hydrocarbyl carbonyloxy or cyano, carboxyl and C^-C^ 

alkyl and C^-C^ alkoxy ** of R 3 is a basis of formula-C0 2 R 4 (inside of formula and R 4 is C^C^ alkyl) 
independently — a and b are the integers of 0-3 independently. 

2. Copolymer according to claim 1 which consists of basis of (a) type (I), (b) type (II), (III), (IV)s, or these mixtures. 

3. Copolymer according to claim 2 which has lower type. 



(V) 
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n is a larger number than 3 among an upper type. 

4. Copolymer according to claim 2 which has lower type. 
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(VI) 



n is a larger number than 3 among an upper type. 

5. Copolymer according to claim 2 which has lower type. 




(Yii) 



n is a larger number than 3 among an upper type. 

6. Copolymer according to claim 2 which has lower type. 




(VID) 



- 1 n 



n is a larger number than 3 among an upper type. 

7. Copolymer according to claim 2 which has lower type. 




n 



n is a larger number than 3 among an upper type. 

8. Copolymer according to claim 2 which has lower type. 




OCH 3 




(X) 



n is a larger number than 3 among an upper type. 

9. Copolymer according to claim 2 which has lower type. 
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(XI) 



- 1 11 



n is a larger number than 3 among an upper type. 

10. The copolymer according to claim 2 which has a lower type. 




r©-r© 



C 8 Hi7 CsHn O 




11-C4H9 n-C4H9 



cm 



n 



n is a larger number than 3 among an upper type. 

1 1. (a) It is 99 - 1 mass-percent **** constituent about at least one sort of polymer which contains a conjugate 
group besides formula (II), (III), or Motomochi of (IV) for the copolymer according to claim 1 by basis of one to 99 
mass percent, and (b) type (I), and request. 

12. If it is arranged between an anode material and a cathode material, and at least one is an electroluminescence 
device containing at least one organic film which is an electroluminescence organic film and it impresses voltage, 
An electroluminescence device in which said electroluminescence organic film emits visible light which passes 
through a transparent external part of this device, and said at least one organic film is a film of the copolymer 
according to claim 1 . 

13. If it is arranged between an anode material and a cathode material, and at least one is an electroluminescence 
device containing at least one organic film which is an electroluminescence organic film and it impresses voltage, 
An electroluminescence device in which said electroluminescence organic film emits visible light which passes 
through a transparent external part of this device, and said at least one organic film is a film of the constituent 
according to claim 1 1 . 

14. If it is an electroluminescence device containing an organic film arranged between an anode and a cathode and 
voltage is impressed, An electroluminescence device whose at least one ingredient of said organic film light is 
emitted through a transparent external part of this device from said organic film, and is the copolymer according to 
claim 1 . 

15. The device according to claim 14 at least some of whose nitrogen atoms of an amine portion said organic film 
is a part of polymer backbone including tertiary amine polymer or a copolymer further. 

16. The device according to claim 14 whose nitrogen atom of an amine portion said organic film is an one portion 
of polymer backbone including amine polymer or a copolymer further. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Fluoride content polymer and electroluminescence device It is known that polymer containing a conjugate group is 
effective as a material for manufacture of an organic base light emitting diode. However, the luminescence and 
efficiency in low driver voltage are lower than a desirable thing in a certain use. Therefore, the device which can 
give higher luminosity also in the device and low driver voltage whose efficiency improved is demanded. 




(I) 



In one mode, this invention is lower type (I). R l R 1 

It is a ** group Ten to 90 mass percent and lower type (II), (III), and (IV) 





■-Q-v-0~®-rQ-' (iv) 





(R 3 )b 



(R 3 )b 



It is 10 - 90 mass-percent **** copolymer about the bases chosen more and these mixtures. 

Independently R 1 among an upper type H and C 1 -C 20 hydrocarbyl or S, C 1 -C 20 hydrocarbyl [ which contains N, 0, 

P, or Si atom one or more ], and C 4 -C 16 hydrocarbyl carbonyloxy, and C 4 -C 16 aryl (trialkyl siloxy) 

Come out, are or both R 1 on a fluorene ring 9-carbon, The C 4 -C 20 cyclic aliphatic series structure which contains 

the hetero atom of C 5 -C 2 rj cyclic aliphatic series structure or S, N, or O one or more is formed, Independently R 
C|-C 20 hydrocarbyl and C^-C^ hydrocarbyloxy, They are C 1 ~C 20 thioether and C^-C^ hydrocarbyl carbonyloxy 

or cyano, carboxyl and C^-C^ alkyl and C^-C^ alkoxy ** of R 3 is a basis of formula-C0 2 R 4 (inside of formula and 

R 4 is C^-C^ alkyl) independently — a and b are the integers of 0-3 independently. 

In the second mode, this invention the copolymer of the first mode of (a) this invention One to 99 mass percent, 
And it is 99 - 1 mass-percent **** constituent about at least one sort of polymer which contains the conjugate 
group besides Motomochi of formula (II), (III), and (IV) by the basis of (b) type (I), and request. 
In voltage impressing including at least one organic film (among these, at least one is a luminescent organic film) in 
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which this invention has been arranged between an anode material and a cathode material in the third mode, When 
bias is applied, an electron hole is poured into the organic film contiguous to an anode material from an anode 
material, An electron is poured into the organic film contiguous to a cathode material from a cathode material, light 
is emitted from a luminescent organic film, and at least one layer is an electroluminescence (EL) device containing 
the copolymer of the first mode of this invention. 

The copolymer of this invention gives higher efficiency and higher luminosity in low driver voltage rather than the 
same device that does not contain the copolymer of this invention, when it uses as luminescence and/or an 
electron hole transmission layer in an electroluminescence device. Efficiency is expressed with lumen/watt 
(Lm/W). These advantages of this invention will become clearer than the following statements. 
A "conjugate group" means the portion containing a double bond, a triple bond, and/or an aromatic ring. It is used 
in order that mixing to such polymer of a basis may raise the optical absorption nature, ionization ability, and/or 
electronic characteristics. "Hydrocarbyl" means the organic portion which contains only hydrogen and carbon 
unless it is shown in particular, and the portion containing aromatic series, aliphatic series, cyclic aliphatic series 
and two or more aliphatic series, cyclic aliphatic series, and aromatic moiety is included. 

In the above-mentioned formula, preferably R 1 H and C|-C 12 alkyl, Cg-C 10 aryl or alkylation aryl, and C 4 -C 16 
hydrocarbyl carbonyloxy, (Cg-C 16 aryl) The poly (alkyleneoxy) group which has trialkyl siloxy and end 

HIDOROKISHI, C r C 10 hydrocarbyloxy or the following formulas - (CH 2 ) b C0 2 R 6 , (CH 2 ) - b S0 3 R 6 , -(CH 2 ) b N(R 1 ) £ , 

- (CH 2 ) It is a basis of b N + (R 1 ) 3 or -(CH 2 ) b CN (R 6 is C^-Cg hydrocarbyl, H, Li + , Na + , or K + among a formula, and b 

is the same as the above-mentioned regulation). When two R 1 forms 9-carbon atom and the ring structure of a 
fluorene ring, Preferably the ring structure formed C 5 -C 2Q cyclic aliphatic series structure or S, It is the C|-C 2 q 

cyclic aliphatic series structure which contains the hetero atom of N or 0 one or more, It is a C 4 -C 1Q aliphatic 

series ring which contains a C 5 -C 1Q aliphatic series ring, S, or 0 one or more more preferably, and is C 4 -C 1Q 

cycloalkyl which contains C 5 -C 1Q cycloalkyl or oxygen most preferably. 

the above-mentioned formula (I) — the inner fluorene group may be replaced in the 3rd place, the 4th place, the 
5th place, or the 6th place by the substituent (R 2 ) which does not have an adverse effect on processing for use of 
the after that of formation or this oligomer of oligomer or polymer, or polymer. Preferably, R is O^-C^ alkoxy ** 
phenoxy and C|-C 4 alkyl, phenyl, or cyano. However, a is 0 preferably. 

Preferably the basis of formula (I) on the basis of the weight of this copolymer in a copolymer At least 10%, more - 

- desirable — at least 20% — most — desirable — at least 50% — and — desirable — 99 or less % — more — 
desirable — 85 or less % — most — desirable — 75 or less % — quantity existence is recognized. Preferably the 
basis of formula (II), (III), and (IV) on the basis of the weight of this copolymer in a copolymer At least 5%, more — 
desirable — at least 1 0% — most — desirable — at least 20% — and — desirable — 95 or less % — more — 
desirable — 85 or less % — most — desirable — 75 or less % — quantity existence is recognized. 

Polymer of this invention and a blend show powerful photoluminescence in the inside of diluted solution, or a solid 
state. If such a material is exposed in the light of the wavelength of 300-700 nanometers (nm), this material will 
emit light in the light of the wavelength of the range of 400-800 nm. More preferably, this material absorbs 350- 
400-nm light, and emits light in the light of the wavelength of the range of 400-650 nm. Polymer of this invention 
and a blend dissolve in the usual organic solvent easily. This can process a thin film or coating by the conventional 
method. 

Fluorene oligomer or polymer of this invention, More preferably 1000 or more Dalton 5000 or more Dalton, Further 
more preferably 10,000 or more Dalton further more preferably 15,000 or more Dalton, most — desirable — 20,000 
or more Dalton — and it has 1,000,000 or less Dalton of weight average molecular weight [ 500,000 or less Dalton 
of ] of 200000 or less Dalton preferably. A molecular weight is measured with the gel permeation chromatography 
which uses a polystyrene standard. The degree of polymerization of polymer of this invention is at least 3 
preferably. 

Preferably, the copolymer of this invention shows 2.0 or less polydispersed degree (Mw/Mn) 2.5 or less further 

more preferably three or less further more preferably four or less five or less. 

Preferably, the copolymer of the first mode of this invention has the following one structure. 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran web cgi ejje?atw u=http%3A%2F%2Fwww4.ipdl.inpit.go.jp%... 3/15/2010 



JP,2002-506481,A [DETAILED DESCRIPTION] 



Page 3 of 10 





"PFE" 
(VI) 



C0 2 C 2 H 5 CO2C2H5 



n 




"BFA" 
(YD) 



C0 2 H 



C0 2 H 
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C0 2 H CO2H 



"PFA" 

(vm) 




"TFMO" 




"PFMO" 
(X) 



n 




"TFB' 
(XI) 




C 8 H 17 CgHn O 




"PFB" 



11-C4H9 11-C4H9 



n is a larger number than 3 among an upper type. 

Although polymer containing the basis of manufacturing method type (I) of polymer - (IV) may be manufactured by 
a suitable method, it is preferably manufactured by one of the methods of a statement below. The condensation 
reaction (usually called the Suzuki reaction) of aromatic rag NETO and bromine is indicated to N.Miyaua 
andA.Suzuki, Chemical Reviews, Vol.95, and pp. 457-2483 (1995). This reaction is applicable to manufacture of the 
amount polymer of polymers, and a copolymer. The dibromide which has an internal group chosen from formula (I) 
- (IV) in order to manufacture polymer, Or it is made to react to JIBORON acid (diboronic acid) or JIBORONETO 
which have an internal group chosen from equivalent weight of formula (I) - (IV) in the mixture, or these mixtures 
under the catalysis of Pd and triphenyl phosphine. This reaction is usually performed in an aromatic hydrocarbon 
solvent like toluene in 70 ** - 120 **. Other solvents, for example, dimethylformamide, and tetrahydrofurans may 
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also be used as a mixture with independent or aromatic hydrocarbon, as a HBr scavenger — an aquosity base — 
sodium carbonate or sodium bicarbonate is used preferably. With the reactivity of reagin, a polymerization reaction 
takes 2 to 100 hours. Other reaction conditions T.I.Wallow and B.M.Novak, Journal of Organic Chemistry, Vol.59, 
pp. 5034-5037 (1994), M. It is indicated to Remmers, M.SchuIze and G.Wegner, Macromolecular Rapid 
Communications, Vol.17, pp. 239-252 (1996), and U.S. Pat. No. 5,777,070. Other copolymers are obtained when it is 
made to react to the boron content monomer which has a different internal group chosen from formula (I) - (IV) in 
the dibromide which has one type of Motoi Uchibe chosen from formula (I) - (IV). 

In this reaction, monofunctional aryl HARIDO or aryl rag NETO may be used as a chain terminator, and, thereby, an 
end aryl group is formed by request. In order to manufacture the amount polymer of polymers, in a Suzuki 
polymerization reaction, the total molecular weight of JIBORON acid / JIBORONETO may use one or more sorts 
of JIBORON acid / JIBORONETO, and one or more sorts of dibromide intrinsically with the total amount of 
dibromide so that equally. 

It is possible to control an order of the monomer unit in the copolymer obtained by controlling a presentation and 
order of a monomer feed material in a Suzuki reaction. 

For example, the amount copolymer of polymers which mainly includes the block of other fluorene homopolymers 
combined with the short block of fluorene comonomer oligomer, It introduces into reagin by a suitable ratio first, 
other fluorene comonomer oligomer is manufactured, and it is manufactured by subsequently introducing the 
remaining fluorene monomers. 

Other polymerizing methods may be performed using a nickel coupling reaction only including dihalo functional 
reagin. One of such the coupling reactions Colon et al., Journal of Polymer Science, Part A, Polymer Chemistry 
Edition, Vol.28, p.367 (1990), and Colon et al., It is indicated to Journal of Organic Chemistry, Vol.51, and p. 2627 
(1986). This reaction is usually performed in a polar aprotic solvent (for example, dimethylacetamide) using nickel 
salt of a catalyst amount, the triphenyl phosphine of ten daily doses, and the zinc dust of an overlarge. The 
strange method of this method is indicated to Loyda et al., Bulletin of the Chemical Society of Japan, Vol.63, and 
p.80 (1990). 

The organic soluble iodide is used as an accelerator. 

Other nickel coupling reactions are indicated to Yamamoto, Progress in Polymer Science, Vol.17, and p.1 153 
(1992). 

The mixture of dihalo aromatic compounds is processed by an excessive amount of nickel (1, 5-cyclo-octadiene) 
complexes in the inactive solvent. 

When applying to the reagin mixture of two or more sorts of aromatic JIHARIDO, all the nickel coupling reactions 
give a random copolymer intrinsically. This polymerization reaction stops by adding a small amount of water to a 
polymerization reaction mixture.Thereby, an end halogen group is replaced by the hydrogen group. Or in this 
reaction, monofunctional aryl HARIDO may be used as a chain terminator, and an end aryl group is formed in this 
case. 

Setting like 1 operative condition, polymer of the ingredient (b) of the second mode of this invention contains a 
different conjugate group from the above-mentioned fluorene and an amine group. This polymer is manufactured 
using the described method which introduces at least one different conjugate monomer compound from a fluorene 
and an amine group. 

The example of a conjugate monomer includes stilbene, tolan, and Cg-C 20 mononuclear / polynuclear-aromatic- 
hydrocarbon, and C 2 -C 1Q mononuclear / polynuclear heterocycle. 

The example of mononuclear/polynuclear aromatic hydrocarbon contains benzene, naphthalene, an acenaphthene, 
phenanthrene, anthracene, fluoranthene, pyrene, rubrene, and a chrysene. The example of mononuclear / 
polynuclear heterocycle 5 member heterocycle, for example, a franc, a thiophene, Pyrrole, oxazol, an isoxazole, a 
thiazole, isothiazole, Imidazole, oxadiazole, thiadiazole, and a pyrazole, 6 member heterocycle, for example, pyridine, 
pyridazine, pyrimidine, pyrazine, Triazine and tetrazene, and a benzo condensed ring system, for example, 
benzoxazole, Benzothiazole, benzimidazole quinoline, an isoquinoline, Cinnoline, quinazoline, quinoxaline, 
phthalazine, benzo thiadiazole, benzotriazine and a polynuclear condensed ring system, for example, phenazine, 
phenanthridine, an acridine, carbazole, and diphenylene oxide are included. Usually, the conjugated compound 
whose carbon number is 30 or less pieces is effective in this invention. The request may replace this by one or 
more substituents which do not have an adverse effect on the photoluminescence characteristic of a polymer 
composition. The example of a substituent A C 1 -C 20 hydrocarbyl group and C 1 -C 2Q (thio) alkoxy group, C^C^ 

(thio) aryloxy group, cyano, fluoro, chloro, and C^C^ alkoxy carbonyl and C^C^ aryloxy carbonyl and C^C^ 

carboxyl and an alkyl (aryl) sulfonyl group are included. The substituent known as a photoluminescence 
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disappearance agent [ like / arylcarbonyl and nitro ] is not desirable. 

Lower type (1) The conjugate monomer which is shown by - (8) and which has a more complicated structure can 
also be used. 






(5) 




Y = S or 0 




(4) 







(8) 



In manufacture of polymer of fluorene content monomer t his invention, an effective fluorene content monomer 
contains a lower-type compound. 



(R 2 )a 



(R 2 )a 



(R 2 ) a 



(xhd 



(XIV) 



1 0 

it being the same as the above-mentioned regulation and X of R , R , and a are halogen portions independently 

y°\. 



B ^R 5 



s 



among an upper type — Z — independent -B(OH) 2 and -B(OR 4 ) 2 — or O 



It comes out, and it is, R 4 is a C|-C| 0 alkyl group independently here, and R 5 is a C 2 -C 10 alkylene group 
independently. 
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Although X is chlorine or bromine preferably, it is bromine most preferably. Z is cyclic rag NETO preferably derived 
from ethylene glycol or propylene glycol. 

A boron content fluorene compound is manufactured by a suitable method. The example of the reaction condition 
for manufacture of a boron content compound is indicated to Remmers et al., Macromolecular Rapid 
Communications, Vol.17, and pp. 239-253 (1996). A corresponding dihalo functional compound is converted into a 
dilithio derivative corresponding by a reaction with 2-Eq butyl lithium. A dilithio derivative and JIBORON acid (Z=B 
(OH) 2 ) corresponding by hydrolysis after the reaction of trialkyl borate are obtained. JI (cyclic) rag NETO is 

obtained by esterification of JIBORON acid by alkylene diol, for example, ethylene glycol. 

The amine content monomer for composition of the copolymer of the first mode of amine content monomer this 
invention is manufactured by U.S. Pat. No. 5,728,801 by the method of a statement. 

In the second mode of a polymer blend , this invention the copolymer of the first mode of (a) this invention One to 
99 mass percent, And it is a constituent as for which 99 to 1 mass percent contains at least one sort of polymer 
which contains the conjugate group besides Motomochi of formula (II), (III), and (IV) by the basis of (b) type (I), and 
request. 

The feature of Aminco polymer of the first mode of this invention is that the barrier to the hole injection from an 
anode is low. Therefore, the electroluminescence device containing at least one sort of this copolymer shows 
turn-on voltage usually lower than the device which does not contain this polymer, introduction of this copolymer 
to a device is performed that Aminco polymer constitutes the multilayer device to which it adhered as another 
layer, or by constituting the one-layer device which Aminco polymer is mixed with a light emitting polymer, and this 
mixture resembles further and to which it adheres. 

Preferably an ingredient (a) an ingredient (a) and on the basis of the weight of (b) At least 1%, It contains 95 or 
less % 95 or less % 99 or less % at least 20% most preferably at least 1 0%. 

The ingredient (b) of a blend of this invention may be the conjugate homopolymer or the randomness, the block, or 
other copolymers which have a degree of polymerization of at least 3. Preferably, this homopolymer or copolymer 
has high fluorescence, and it dissolves it in almost all the usual organic solvent easily. The examples of suitable 

-@Hpr- < xv > 

polymer containing a conjugate group are Polyful Oren and lower type (XV). R 7 R 7 



(Inside of upper type and R is a C^C^ hydrocarbyl group independently) 

A ** monomer unit and formula (1) Other copolymers containing other monomer units chosen from - (8) are 
included. 

Other modes of polymer use this invention are the films formed from polymer of this invention. This film can be 
used for a polymer light emitting diode. Preferably, this film is used as a luminous layer or a charge carrier 
transporting bed. This polymer can be used also as the protective coating of an electron device, or fluorescence 
coating. The thickness of this coating or a film changes with uses. Usually, this thickness is 0.01-200 microns. 
When using this coating as fluorescence coating, the thickness of this coating or a film is 50-200 microns. When 
using this coating as an electronic protective layer, the thickness of this coating is 5-20 microns. When using this 
coating for a polymer light emitting diode, the layer thickness formed is 0.05-2 microns. Oligomer or polymer of 
this invention forms the film where the outstanding pinhole twists or which does not have a defect. This film can 
be formed by the publicly known method containing spin coating, spray coating, dip coating, and roller coating. This 
coating applies a constituent to a substrate and is formed by a method including giving the conditions in which a 
film forms this applied constituent. The conditions which form a film change with applying methods. Preferably, the 
solution processing method is used and 0.1 - 10 mass-percent solution of polymer of the request in the usual 
organic solvent is used. As for a film formation constituent, it is preferred to thin coating that oligomer of 0.5 to 
5.0 mass percent or polymer is included. Subsequently, this constituent is applied to a suitable substrate by the 
desired method, and a solvent evaporates. A remains solvent is removed by a vacuum and/or heating. When the 
boiling point of a solvent is low, it is desirable for solution concentration to be low, for example, it is 0.1 to 2%. 
When the boiling point of a solvent is high, high concentration, for example, 3 to 10%, is desirable. 
The mode of further others of this invention is related with the organic electroluminescence (EL) device containing 
the film of polymer of this invention. Usually an organic electroluminescence device adds positive bias to a device, 
pours an electron hole into an organic film from an anode, and consists of an organic film inserted between the 
cathode and the anode like [ in the case of applying an electron to an organic film from a cathode ]. The 
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combination of an electron hole and an electron makes a ground state produce the excitation which causes 
luminescence collapse by separating a photon. An anode is usually actually a mixed oxide of tin and indium 
because of [ the ] conductivity and permeability. Glass or a transparent base material like a plastic adheres to this 
mixed oxide (ITO), and it can observe the light which emitted light from the organic film. This organic film may be a 
complex which consists of many layers which have the function which each became independent of. The layer 
which an electron hole is poured in from an anode and adjoins an anode needs to have the function to send an 
electron hole. Similarly, the layer which adjoins a cathode needs to have the function to send an electron. In many 
cases, an electron hole (electron) transporting bed also functions as a luminous layer. In a certain case, one layer 
exhibits the function of both electron hole transportation and electron transportation, and emits light in light to it. 
Each layers of all of an organic film may be polymer, or may be the combination of the film of polymer, and the film 
of a small molecule. As for the thickness of the whole organic film, it is preferred that it is less than 1000 nm. As 
for this thickness, it is more preferred that it is less than 500 nm. This thickness is less than 300 nm most 
preferably. One embodiment of this invention is an EL device with which an organic film contains at least one sort 
of the polymer composition of this invention. 

A substrate and the ITO glass as an anode are used for coating after the usual washing by the detergent, an 
organic solvent, and UV ozonization. A coat is first carried out by the thin layer of a conductive substance, and a 
hole injection is promoted. This substance becomes a conductive film including a copper phthalocyanine, poly 
aniline, and poly (3,4-ethylene dioxythiophene) (PEDT) by doping the last two with strong organic acid (styrene 
sulfonic acid), for example, poly. As for this layer thickness, it is preferred that it is 200 nm or less, and it is more 
preferred that it is 100 nm or less. 

When using another electron hole transporting bed, the polymer arylamine of a statement may be used for U.S. 
patent application 08th of February 23, 1996 application / No. 606,180, U.S. patent application 08th of August 13, 
1996 application / No. 696,280, and U.S. Pat. No. 5,728,801. Other publicly known electron hole free passage 
polymer, for example, a polyvinyl carbazole, may be used. Next, the tolerance of this layer to the corrosion by the 
solution of the copolymer film applied is clearly [ for formation of a multilayer device ] important. Since the 
copolymer of this invention is applied as xylene or a toluene solution, an electron hole transporting bed needs to 
be insolubility to these solvents. 500 nm or less of this layer thickness [ 300 nm or less of ] is 1 50 nm or less most 
preferably. Or electron hole transportation polymer of this device may be chosen from semi-conductive polymer, 
for example, the doped poly aniline, the doped poly (3,4-ethylene dioxythiophene), and the doped polypyrrole. It 
means [ "to dope" ] mixing with the additive agent which makes higher conductivity of the polymer composition 
which can obtain semi-conductive polymer (for example, poly (3,4-ethylene dioxythiophene) and the EMERARUJIN 
base of poly aniline). Preferably, a conductive polymer is obtained by mixing poly (3,4-ethylene dioxythiophene) 
with polymer acid. This polymer acid is poly (styrene sulfonic acid) most preferably including a sulfonic group. It is 
a polymer composition most preferably obtained by mixing poly (3,4-ethylene dioxythiophene) with at least 2-Eq 
poly (styrene sulfonic acid). 

This is applied by heating evaporation of low-molecular-weight material, or solution coating of polymer by the 
solvent which does not give a damage to a lower layer when using an electron transport layer, 
the example of low-molecular-weight material — the metal complex (Burrows et al..) of 8-hydroxyquinoline It 
indicates to Applied Physics Letters, Vol.64, and pp.271 8-2720 (1994), the metal complex (Hamada et al..) of 10- 
hydroxybenzo(h) quinoline It indicates to Chemistry Letters and pp. 906-906 (1993), 1, 3, 4-oxadiazole (it indicates 
to Hamada et al., Optoelectronics-Devices and Technologies, Vol.7, and pp. 83-93 (1992)), 1 ,3,4-triazole (it 
indicates to Kido et al., Chemistry Letters, and pp. 47-48 (1996)), And dicarboxyimide of perylene (it indicates to 
Yoshida et al., Applied Physics Letters, Vol.69, and pp.734-736 (1996)) 

the example of a polymer electron transport material — 1,3, and 4-oxadiazole content polymer (Li et al..) Journal 
of Chemical Society, pp.221 1-221 2 (1995), and Yang and Pei, It indicates to Journal of Applied Physics, Vol.77, and 
pp.4807-4809 (1995), 1 ,3,4-triazole content polymer (Strukelj et al., Science, Vol.267, and pp.1 969-1 972 (it 
indicates to 1995).) quinoline content polymer (Yamamoto et al., Japan Journal of Applied Physics, Vol.33, 
pp.L250-L253 (1994), and O'Brien et al..) They are a statement and cyano PPV (it indicates to Weaver et al., Thin 
Solid Films, Vol.273, and pp.39-47 (1996)) Synthetic Metals, Vol.76, and pp.1 05-1 08 (1996). 500 nm or less of this 
layer thickness [ 300 nm or less of ] is 1 50 nm or less most preferably. 

It adheres to metallic cathodes by heating evaporation or sputtering. The thickness of a cathode is 100 nm - 
10,000 nm. Desirable metal is calcium, magnesium, indium, and aluminum. The alloy of these metal may also be 
used. 

The alloy of magnesium containing the alloy of aluminum and at least 80% of magnesium containing 1 to 5% of 
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lithium is preferred. 

EL device of this invention emits light at the fluorescence efficiency of at least 0.1 lumen per watt, when the 

voltage of 50 volts or less is impressed, but this is a maximum of 2.5 lumens per watt. 

In a desirable embodiment, an electroluminescence device, At least one sort of copolymers of this invention 

arranged between an anode material and a cathode material are included so that an electron hole may be poured 

into an electron hole transportation polymer film from an anode material when voltage is impressed, an electron 

may hit a luminescence polymer film from a cathode material and light may arise from a luminous layer. 

An "anode material" means the translucent or transparent conductive film which functions between 4.5 eV (eV) - 

5.5eV. The example is an oxide of indium and tin, a mixed oxide, and gold. A "cathode material" means the 

conductive film which functions between 2.5 eV - 4.5 eV. The example is lithium, calcium, magnesium, indium, 

silver, aluminum, ytterbiums, and these alloys. 

The example below an example is a thing for explanation, and does not limit a claim. 

Aminco polymer in this example has the structure of formula (V) - (XII). Other polymer named in this example has 
the following structures. 




n 



The blend of the second mode of this invention is manufactured by mixing Aminco polymer of the first mode of 
this invention with F8 or the mixture of F8 and BT. "3BTF8" expresses the blend of BT of 3 mass percents in F8, 
and 5BTF8 expresses the blend of BT of 5 mass percents in F8 similarly. 

Composition of these polymer and the precursor monomer of those, It is indicated to simultaneous **** American 
patent application serial number 08/No. 956,797 of October 23, 1997 application of a name called PCT public 
presentation No.WO 97/05184, and "Process for Preparing Conjugated Polymers". 

Spin coating of the xylene solution of a polymer blend is carried out on example 1 -monolayer device ITO glass, and 
subsequently a calcium cathode is made to adhere. The monolayer electroluminescence device was manufactured. 
This polymer blend ingredient is 5BTF8 and Aminco polymer. The device operation parameter in the luminosity of 

1000Cd/m 2 is shown in Table 1 with the efficiency obtained by formula piL (10JV) (L is 1000Cd/m 2 ), i.e., 

lumen/watt. Bias voltage (V) is the voltage at the time of the luminosity of 1000Cd/m 2 being obtained, and 

similarly, current density (J) is current per unit area of the device in 1000Cd/m 2 , and it shows it by mA/cm 2 



Table 1 Monolayer device 





7 4 Jl> 
J$. £ (nm) 


# y t - 


Jfc 


V 


J 

(mA/cm s ) 




1 a 


150 


none 


0:1 


16. 8 


39. 1 


0. 48 


i b 


100 


TFB 


1:3 


6. 6 


21. 9 


2. 17 


i c 


100 


PFB 


1:3 


5. 6 


63. 4 


0. 88 


1 d 


150 


PFM0 


1:3 


9. 3 


41. 6 


0. 81 


1 e 


150 


BFE 


1:5 


10. 9 


47. 7 


0. 60 


1 f 


150 


BFE 


1:3 


5. 6 


21. 1 


2. 66 


1 g 


150 


PFB 


1:3 


9. 3 


37. 5 


0. 90 



Rather than what uses as a base the polymer film containing Aminco polymer, the device 1a which uses as a base the polymer film which 
does not contain weight ratio Aminco polymer of Aminco polymer to * 5BTF8 In order to attain the luminosity of 1 000Cd/m 2 , 
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high driver voltage was needed. This had the lowest efficiency. 

Example 2-two-layer device 2 phase device was manufactured by carrying out spin coating of the first layer (BFA 
or PFA) from the polymer solution in N.N-dimethylformamide. The formed film was dried at 60-90 ** among the 
vacuum. The second layer was formed by spin coating from the xylene solution of polymer or a polymer blend. The 
layer 2 in each case is a luminous layer. 



Table 2 Two-layer device 



-I* X 


(nm) 


m 2 

(nnO* 


V 


J 

(mA/cm 2 ) 


/ V y b 


1 a 




5BTF8 
(150) 


16. 8 


39. 1 


0. 48 


2 a 


BFA (25) 


5BTF8 
(100) 


9. 3 


36. 5 


0. 93 


2 b 


PFA(25) 


3BTF8 
(100) 


8. 4 


31. 8 


1. 17 


2 c 


BFA(40) 


F8(150) 


m±m&= 120Cd/m 2 at 
24volts 


2 d 


BFAC60) 


lOwt. % 
TFM0/90 
wt. % F8 
(100) 


11 


174 


0. 16 



The number in * parentnesis is fi | m thickness (nm). 

ft 

Voltage required in order to attain the luminosity of 1000Cd/rrr falls remarkably, and it is shown by when the layer 
of Aminco polymer of this invention exists the characteristic of 2a and 2b between ITO and the layer 2 (luminous 
layer) as compared with the characteristic of 1a that efficiency improves simultaneously. The device 2d has a light 
emitting polymer layer containing Aminco polymer of this invention, and, on the other hand, 2c does not have it. 

Although the former attains 1000Cd/m 2 at 1 1 volts, the latter is also in 24 volts becoming only 120 Cd(s)/m 2 . 
These results show clearly the advantage of the copolymer of this invention of both as an electron hole 
transporting bed and a blend ingredient of a luminous layer. 



[Translation done.] 
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